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^r.VusUi  gabions  of  mustaru  oil  glycosides.  V. 
sinigrin. 


The  constitution  of 


by  ..ilholu  ochnoieer  -ad  i-'ritz 


roue . 


-orAC[ic,o  u.  Jcuhachen  C'uora.  ides .  Vox.  4.7  f*i O-'  4) ,  pp  2225— 222-}. 

nee  xor...iu:.  ■.aj.cn  Gauumwr  assigned  to  sini0rin,  the  mustard  oil  glycoside 
^r'iS°lc“  nilr“*  °V  tho  b^&is  of  Ills  fine  investigations  (1)  17  years  ago, 
requires  i\i ru«ur  w;p«<riau>acal  confirmation  in  several  respects.  .."nilo  tnis° 
rosc-rchor  was  able  to  snow  wioh  probability  th  u,  the  suwar  molecule  is  linked 
to  eno  sulfur  of  the  musc-ra  oil  residue,  this  linkage  so  f-r  has  not  been 
subject  ou  to  strict  proof. 

ror  about  2  years  one  of  us  (ochneider,  2)  has  tried  to  separate  the 
potassium  oisuuface  residue  of  sinigrin  by  means  of  potassium  methylate  • 
to  replace  it  v/ith  mutho.ryl.  by  this  method  he  hoped  to  get  from  sinigrin  (I) 
to  a  thioureti.ano-glycoside  (II)  which  might  possibly  be  synthesized: 
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iince  the  t:iiourotnane-0lyco sides  aliphati cally  substituted  in  connection 
uith  nitrogen  meanuniic  v:ere  found  (3)  to  be  compounds  so  decomposable  that 
they  Cannot  on  isolated  as  such,  these  attempts  progressed  unsuccessfully  at 
first,  ‘The  investigation  of  the  decomposition  products  of  these  synthetic 
glycosides,  however,  had  lea  to  the  discovery  of  a  highly  interesting  new 
sugar  compound,  thioglucoso,  G^K^gO^,  which  had  been  isolated  in  the  form  of 
its  silver  salt  (4). 

he  have  now  succeeded  in  obtaining  the  came  silver  compound  from  the  re-* 
sultant  proauct  of  the  reaction  of  potassium  methylate  v&th  sinigrin.  Thud  a 
strict  proof  is  submitted  of  the  fact  that  in  sinigrin  the  sugar  actually  is 
attached  to  the  sulfur,  as  required  by  Gad&ssr's  formula.  Potassium  methylate 
therefore  really  influences  sinigrin  in  the  sense  of  above  formulation,  at 
le.-.st  partly. 

cosmoses  and  forms  thio  iucose: 


however,  the  resulting  primary  thiourothane-glycoside  soon  de- 
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ii.e  formation  of  thioglucoso  from  glycoside  was  also  observed  upon  treat- 
...eat  of  a  methyl-alcoholic  sinigrin  solution  with  ammonia  gas. 

The  influence  of  potassium  methylate  io  only  partly  exerted,  with  luter- 
moai  ite  formation  of  thiouret.-mo  glycoside,  oinco  a  nicely  crystallizing 
co:..pour.u  coula  be  isolated  from  tk.  r  eaction  proauct,  the  composition  of  which 
io  expressed  by  the  formula  CggKgpC-IvS,  c.  .s.sq-ontly  differs  from.- that  of 
sinigrin  only  by  the  absence  of  oho  pot  iosiun  bisulfate  molecule.  he  suggest 


the  nume^rosinigrin”  for  the  new  comoound.  I^osini^n  ^  - 

su2ar^,oSx  of  ^l.d-rif;'bu°  u 

Clyoo3i<io‘.  Its  sulrf-  .11.,  is  not'  «S‘ 

™  f  u  '  lo  *J-irtcu  °lr  ooUins  vath  diluted  aciuc.  'las  f  c-  *>oii*ts 

to  tno ^  pro  paox li ty  that  uorosini£rin  has  a  sulfurous  rir  *  £  ?  t 

uoxocuxu,  in  whose  for„aUon  the  glucose  molecule  has  a  ‘shared'  y 

thrcf  a  triacftfrl  ^vativc,  thus  contains  oSy 

cross'- a  by  fo^i'ula"*”TT1'°^~S-’  huitoprabuoly  it  then  has  a  constitution  eu- 

E d“riVCd  «^n 


/CH-S~C:a/  C3  Hj 
,,/cH.Ori  o.-so^  Ofc 
\(.H  oh  _ 
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MA 

Ox  course,  the  ring  clos 
group  of  the  glucose. 
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osure  may  also  occur  by  means  of  the  beta-carbinol 


experimental  part. 

Influence  of  potassium  methylate  on  sinigrin. 
Isolation  of  thioglucose-silver. 


Immediately,  considerable  quantities  of  potassium  sulfate  settle  out.  "The 
reaction  fluid  is  boiled  for  about  one  minute  more,  then' it  i3  cooled  and 
separated  from  potassium  sulfate  by  filtration.  The  light  brown  filtrate  is 
ncavily  concentrated  in  vacuo;  the  remixing  potassium  sulfate  is  precipitated 
from  the  residue  by  the  addition  of  500  ccm  absolute  ethyl  alcohol,  after  re- 
pe_ted  filtration  an  aqueous  ammoriacal  silver  solution  prepared  from  0.5  g 
silver  nitrate  is  added.  The  silver  salt  of  thioglucose* immediately  settles 
in  light  yellow,  amorphous  flake s  which  gradually  turn  brown  under  the  fluid, 
aider  settlement,  uhe  precipitate  is  decanted,  drawn  off  by  suction  and 
ww.„a  with  alcohol.  The  yield  of  the  preparation,  dried  first  over  phosphor¬ 
ous  per.t02d.de,  then  in  vacuo  at  the  temperature  of  chloroform  vapor,  amounted 
to  0.45  C*  at  dissolves  easily  in  coin  water;  the  solution  decomposes,  how¬ 
ever,  upon  heating  and  forms  silver  sulfide" and.  silver  mirror.  Otherwise 
thioglucoso  silver  obtained  from  sinigrin  has  the  sane  properties  as  prepara¬ 
tions  produced  by  the  decomposition  ox’  synthetic  thiourethane-glycosidy-.* 

Only  its  composition  differs  slightly  from  that  of  the  others,  so  far  as  the 
silver  content  was  found  to  be  a  little  too  high.  This  a.y  be  duo  to  the  cir¬ 
cumstance  that  this  time  the  amorphous  salt  has  adsorbed  and  curri  over  an 
impurity  richer. in  silver,  e.g.  mustard  oil  silver  sulfate  or  silver  sulT.ce. 
hor  was  it  possible  to  obtain  a  preparation  with  a  considerably  lower  silver 
content  by  solution  in  water  and  re-precipitation  with  alcoholic  ammonia  or 
by  decomposition  by  means  of  hydrogen  sulfide  and  reconstitution  with  ammoniac..! 
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silver  solution, 
oufiicc  Lo  prove 


Still,  th 
that  the  s 


considers; 


to  bu  oho  silver 


Cx  caj-  anci  til0  total  properties  should 

ioscrxoe-  aothod  vail  produce  the  sumo  compound,  . 
caj.u  of  thiogaucoso,  from  sinigrin. 


0.2oo9  <1  substance: 
0.1709  g  substance: 


0.^70  g  CO2,  S.03 14  g  ^2^* 
w,.ww50  0  ngGi,  0.1271  g  Baoo^» 


b  .v 


O^iUUJ.  iiwOUt 

v'Oui.u : 


s  23.76,  n  3.66,  3  10.5S,  .ig 

C  n3*G3,  .i  3 .60,  o  10.22,  .13 


35.59 

37.43. 
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couau  be  e.n,'.c*nstr..0eC.  ;uli 
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vely  with 


v-  alcoholic  sinigrin  solution  wit. 
;racure,  tho  formation  of  thiogiucos. 
smonincal  silver  solution. 


..^rosl.-Ljrin,  C^i^O^S. 


(  *-'io  alcoholic  reaction  liquid  obtained  by  the  influence  of  potassium 
rwtnyiato  0..  sini  grin  ana  fr«eu  of  resultant  thioglucose  by  tho  method  clcscri. 
a 00 vo,  yioles  an  uduitior—1  dejrauution  product  of  sinigrin  in  a  side  reactic. 
...o  filtrate  01  tr.iojlu.coso  silver  is  freed  of  excessive  silver  by  the  addi¬ 
tion  cf  uqu„cus  s  -lir.o  solution,  filtered  through  siliceous  earth  and  evat>or_ ; 
to  a  thick  syrup  in  v-cuo  at  a  lot;  temperature,  The  syrup  is  dissolved  in  a 

xen  v.iVn  ether.  The  other  removes  a  sm  .11  quantity  of  a 


oa 


xiwtle  water  ar.u  sh 
brovm  oil  v/hicl  uoe 


not 


have  the  properties  of  allyl-ure-thane  or  itir.o-carbo. 
acid  cuter.  Ic  w_s  not  examined  further  due  to  the  very  snull  quantity  obtai 
The  aqueous  liquid  extracted  ..i  ether  is  again  evaporated  as  completely  as 
possioxc  ur.aor  reaucou  pressure  and  the  syrupy  residue  is  boiled  for  about  ar 
hour  vdth  dry  acetic  ester.,  subsequently  the  weakly  colored  acetic  ester  so¬ 
lution  is  filtered  and  compressed  to  a  few  com. 

Upon  cooling,  small,  rough  aggregates  of  crystals  separate,  which  arc 
transformed  into  colorless,  fine  naeales  vdth  a  molting  point  of  192°  (un¬ 
corrected)  by  threefold  re cryst alii zation  from  acetic  ester.  "The  yield 
amounted  to  a  maximum  of  11,,  of  the  utilized  sini  grin.  *" 

The  compound  has  the* composition  of  sini grin  less  its  content  of  potassiu 
bisulfato.  hero sini grin  dissolves  easily  in  "water,  alcohol  and  acetone, 
rather  easily  in  acetic  ester  and  chloroform,  poorly  in  other  ana  benzene. 

It  Is  not  dissolved  by  Heroin.  It  is  noteworthy  that  it  is  optically  vary 
strongly  aextrorotatory  in  contrast  to  ievorotatory  sini. grin.  Boiled  v.ith 
alkaline  lead  solution,  merosinigrin  does  not  cause  blackening.  Tehling 1 s 
solution  is  not  changed  by  it,'  not  even  after  lengthy  boiling  with  diluted 
acius.  ..fter  heating  in  the  tube  vdth  10;j  sulfuric  acid  for  4  hours  at  120°e. 
r.o  decomposition  of  merosinigrin  is,,noteu;  at  160°C  destruction  of  the  mole¬ 
cule  by  the* acid  occurs,  accompanied  by  formation  of  humic  substances  and 
caramel  odor.  Since  only  a  total  of  about  l.S  g  of  the  compound  w..s  available 
in  pure  fora,  analyses  were  in  part  conaucted  by  irdcrochemieal  methods. 
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*'a3  substance:  22.310  ng  CC2>  6. COO  mg  ho0. 

4.992  ms  substanc 0:  0.261  ccm  h  (22°CJ  714  lfa). 

5.930  mg  substance:  0.2S6  ccm  i-i  (21°C,  716  am';. 

0.1141  2  substance :  0.1038  g  EaJO^. 

0°23C®C  **  SU03!:'anC0  in  °*^0  g  water  showed  a  freezing  point  depression  of 

c10il15°5Kb*  Calculated: . 0  45*94,  11  5.79,  u  5-36,  b  12.28,  aol.  weight  261. 

:-ound:  C  46.27,  U  5*86,  K  5.68,5.31,  d  12.50,  mol.  wt.  251. 

Optical  doiei\:in..tion  was  conducted  in  aqueous  solution. 

7or  sodium  light,  alpha  at  20°0  equals  /S.120  (1  dm  tube,  concentration 

5,441)-  t  Hf  z°. 

toon  troat:.ant  vdth  acetic  anhydride,  nurosinigrin  yields  an  triacctyl 
derivative.  C .  18  g  mcrosinigrin  is  boiled  for  h  hour  with  0.5  dehydrated 
sodium  acetate  in  ?  Z  acetic  anhydride.  The  mixture  is  poured  in  boiling 
water  and,  after  cooling,  neutralized  •with  crystalline  soda,  whereby  the 
acetyl  substance  separates.  It  is  absorbed  in  ether.  The  ethereal  solution 
is  evaporated  after  drying  over  calcium  chloride.  A  thick  oil  remains,  which 
may  be  transformed  into  crystals  by  repeated  dissolving  in  a  little  ether  and 
very  slow  evaporation  of.,the  ether. 

Triac 2 ty  1-rne ro si ui p rl n  forms  largo,  colorless  slabs  with  a  melting  point 
of  177°C  (uncorrected). 

For  analysis,  the  compound  was  dried  in  vacuo  at  the  temperature  of  water 
steam. 

0.1230  g  aubstanco:  0.0759  g  BaSO^. 

0~  oalculatec:  b  8.29 


Found: 


O  8.47. 
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(1)  Paper  235,  47-22  (1297);  Vol.  30,  2322  (1897). 

(2)  bee  also  the  dissertation  by  Ludvig  ...  bchvetz,  Jena  1914. 

(3)  dchneider  at  al.,  Vol.  47,  1258  (1914). 

(4)  Of.  also  the  preceding  paper. 
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